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[BMW l ] fc Itl^^r h Ml^r 

ft % ^^5ryK *X ^*>\ /^v* 

^¥1:^9 9. 9fi*%J^T, (b) 
tt5WJ^)6 0li%^T, *5±tf (c) 

^y=.$^ ft, i^/K *X ^*>\ /^v* 
[ft*«5] A*a#^3 = l>A-C*S, fit*! 3 

MOT 7] ^trn/^v^f^ m>** 

v—fr-fxx/OY]) *999V—Y^ xfi/y^!)n- 

tr n/i/ ^ y >\ tf-yw- ^ * u- > x $*r ^ y y^ft^ 
yyv&^^^y hy /k ^tr-yi^^u 

>\ ^b^xyl^^yW^ifV, v'tf—yV^yW^ v?tf 
-yi^ h >\ ^ ervHM^ r-Y h\ T ^ y yv^T y 

y;K r^^vR^ry^K t/^yi^rj/w fg^ 
s^ryyK HKfyry/w hyry/n*y#— 
u-K rax^Mthyry/K t^rnvvrv 
/k y^hyry/K n, n* ->fuy-^r^y 

n, n* -xfuy-e;r^y^7§K, hytr^/w- 



7*\sis. *y tf=ywT^?-fe^ ftJztwya- 

yK ^y-fen— ;K ^V^y hy /K U-Wu-y/ 

Si»*03Ky r y ryui3J:tf#y tf^/v^-x 
yK :fcJ:tf*fte>cDfta*, A»bSW3xa, MOT4K 

MOT8] MNftBtfrftP* IfsA^V^A'T-fc* 
yur-fe h-*-h*5J:tf2- ( T^JA'TS 
3vW] -1, a»5>SH3xS, &OT4I:: 

mot 9] mk#o. ias%«±o^«a^A, 

MOT 1 0 ] ftMJfefeJRSr^-r ^TK^Stt^ h y y 
w k t^mx^h 5/h * v «]LS fc tttt 

^7^!)A % ft, IS. ^y*7K ^X. /^v^ 

[H*3si2] ^hyy^^ds, (i)*/ir^>u« 

■ox^^ (2) #y ^ywflaWB^ftlWk^ 
fe x 2tfryi^3-yv^a, u-xf i/yft^fia*^ 

;^ h^e>««»d>fe»tfixfc*y ^u-^tt^fflSi 

^fr(D2 5-1 5 0SS%(^ ttlBVKW^fetffilf 

Ho 

[fS^J® 14] 1 «*fctt*hBLh©»fMI» P 

^txbiiS, SS*3S1 2K:E«o»iB. 
[fl#« 1 5 ] fl|3K3fi i fcBft©*^fc$#3*ifc 

inxm i e i mm*<o&mmt>\ *^F*tt-e*> o , 

ryf^ey, ^ha x /n^^^a n ft, 
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-1, 3-Vfrb^t*i'-h£tiX^Z>^ ^ffv^t 
[M** 17] ( a ) * / 

(b) />*< tt2ffl<osstt^=^***r-r5»«ffl* 

«*:*>/MH^ ( c ) S£ttE«M-**rrs& 

MreaboT, 7VWS~£A % ^,^n 

t> i mo^u^yfmum^u % Lxmm&mm 

i^<toT^^tifc. iiatoSMBLfcrf &rie>©**^# 
m*« is] * y * / v-^mm 

19] *y if 

st#si 7 

fyi/| -1, 3-i/*h % sXhZ>. 9fcB<ft<0 
[0 0 0 11 

[00 0 2] 

HMO**] *fcB*©*fl:fc4>Lt>Sr*a 
[0 0 0 3] ^»Stp p p60 4 0 %sk±&txfGm&m& 

[0 0 0 4] jtt$;ra&C{4 N 2o©-»W^^: *HS 



[0 0 0 5] #»ft^«JMttt*3i5*< 
*lT#fc 0 ^a7, (Bhadure, S. , 

et. al. ) , J. Chem. Soc. , Dalto 
nTran. 1982, 445-45 OK:fc5^TI4, h 

/c^y^^uy^tf-X (beads) 

■C, ^nn^f;HkStl, *LT2, 4 — 
^*5±tW-h9 V^h*^ FXtmZtlZo 
-C, tfBftSfbfclf-Xttu Effi*£*E&tf»&#fc 
H***tfcAK«**feC6t5K, 2, 4-^v*:/ 

[0006] ««^*x/v£*Eftffi 

36>6S«?»tt*«C»ffl (leach) S*t*rfcT?*> 

[0 0 0 7] m^ynir^^ic, HH*fctt 

*ft«±<D#W«Efi» (polydentate 1 

i g a n d s) -SWB^^Effi^O^^ttt, *fU> 
&*mw ia*/tf**ilK±«>«l««Mt (p e n d a 
n t sites) *'£WLTV*8-lCBttL'CV*&& 

[0008] #38^o«J&i4, ©tercflMifcR L 
"C, »ttSrW«Jc«*S^Sr4:ftUc, 2 0 0-50 
0 p p n©7^3-^*«) I'^&Sfifclf - 1 

[0 0 0 9] 

<i£ fctt**tK±o#*«E*ll[^-WE**ttEtt^«) 

(pendant sites) $r^^TLTV>6 — 
[0 0 10] 
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[0011] jEtc, *mm\$s ^^f^^iao 
7*y u-h^x/^^^y^^y u— f^^t 



5tR" OH (5t«K R" 12, 7/V 
*/W£fcf*^n7/Mr/K 0Ux.^ 3-2 0fltf>£^i 

*>S) \Z±oXmt>£ilZ 0 R w tt. 7/I/=i*v' 

~/v7/v*>k r^ywe/M^y /7/v*/k 7/v*/v 
t/^/^^-t/^/k 7/v*/ws^3/y$v>\ r 

l/^Un^/K -f9 % S*Jit*-^ #Jt^xfUy 

tf;V7;^3- /K ^r7y;v7/i'3-/K tfy^v 
:x^w>OT/^A^— 7VK 2- (N-^if-Vy ^ 
s/U) afTK 2- (N-^*yy) a*7K 



[0 0 12] **w©*«E*ttffli-5*ifett. fll^ttfc 

[ooi4] K&wtD^mmtmz, m&m&<D%m% 
[0015] a^tt^ h&jssr*. * — h^&^ 

^SrlSfft+SEtt^tt. T2W» (b i den t a t 
[0 0 1 6] fi^tt^fU-h^JlSfi:. l«*fctt«L 

M^tty/P*tir--X*fcttE^Httlf-X (mac 
roreticular beads) tf)fl£S8l£i~5 ^ 

[ft 2] 



-T" X L- -M X if— mC 

■ 1 ( < M 



L 



/ L — -M- 



O 

L--M 



[0 0 17] Mtt, 7/V5s*A* 7^t 

^> ff, /n7=*A, ft, 

tc&mmvh 9 , xrt. i*®ffiffi^-c$>9, amwk: 

Wt, 7^3^>KEffi : f-"e*>9, *t L"CL tt* dfejSirl 
Wiff^^i^v, ifsi/uh/uay, tr^/W-:7*u 



[ooi8] **MottjSEfeStt, »»K»b*vrv^fc 

[0 0 19] ^iSfftt«^b^l(Wlc4ll<0«ffli-6 
h*g^Sr»tt1- Sfi^ttEfifc^Sr^Ti- S r im&x-h 
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[0020] t&Rtf, v^/V3r:^An-fh7/h^> 
Ktt, h> (V B A) 

£KJfcL"C\ ROBS:** (I) i££oT^:b£;fc,8fi 

[ft 3] 




J X 



[0 0 2 1] (5£+, JS!flrtcO«3i«, U" h 

E&^-c&s 3 - e^/^^^r-fe^r-fe h*- h 

Sr^cfcU -t LTORfix n KEtt?«rSi> 
1% 3 - fcr^/v^v^T-fer^Tir h*— htf^v-tf 

2T'fc8) o 

[0 0 2 2] *»M*»K:toT*«tr-xticWAS 

TtfAsTth^-ht* ^JRT/V3#^KM (OR) 
x , &JSi£ft^M (Cl) x , (CH 3 C 

oo) x , *5J;tf&JSg£ft«5M (o) x tnmw&S 

£tl8o 

[0023] &m£tizm&&mmn. j&Mttft/w* 

SSftfcjSE (Lewis acid catalysts) 

«Stt«r*LT^8. ««<Dffittfi, 2#flTr**A'T* 
h*-hE&*OE#l;:J;oT&ft£*l,8o TttWT 

■feh^HEtt^oEffiwt, ^saoaea-y =^-ft 

(self-ol igomerigation) CDffiffl 

S0W-8 O te*tbr»bttSM (VBA) x (OR) 
y (X>2) f*. Jp*»j!Wc#L-C3S3£-C*5. 

[oo24]^L<(t *&W<»fmft. 

(II) lcj;oT«to*ixS^«©^u-ha*$J:tK/* 

[ft 4] 



(I) 



R 1 1 



R 2 C 



/ M(OR) Y (II) 



^c— o' 

I 

R 3 . 

[0 0 2 5] (s^K mi±. 7Vu$=*a, rm 

Ett»Kl#UV\ R 1 , R 2 *3<fctfR 3 tt, **l«t. 



zn^/K C x -C a 7/V3vMt&:7^zvK C 2 -C 8 
TA^-zHMft^-'K />oyyfi7x^K (;* 

*) r^y/ws h\ -c 8 g& (^^) r*y/v 
K^&jfc8#a»e>«i»u ^or 1 % r 2 jsitfR 

*tfc7^a*S/K) o ft*. ft^«i£ (ID tt, &Ji* 

T&;b£*iT^8o 

[oo26] ana** ^ — hEffi^f*. atf*ifc»»jft 

Lftv^d*o*^fc»*tt-Cfc8««ftll«i-8*^ 
*+8rfc#prtB"C*S^*Tf*>8. 
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[0 0 2 7] MmL1Z&m<Dltft<D&%l,\,^i8mL 

tt, ^£No. 0 34 5 5 7 3 

A2 (1 9 8 9^12^130) tcBB*S*ttV^ 2 - 
C TtV/UT* YtfM -1, 

CtlfeOl, 3— S^h^tt* 

[flS5] 



R 3 



N 



c=o 



R O R 

I II i / 

CH 2 =C — C — N — CH 2 — CH 

Nc=o 

[00 2 8] (5t*\ R> R 1 % R 2 $$&XfR 3 & 

*I«feB^f/H-Cl!>9, #*l< 

5, R 1 tt, ^B^ifctt^^/vXSfctt^/^St? 

*>9, »*L<tt**R : f- , T?*>5. R 2 *S£tfR 3 tt, 

**ai^*^8itt»*fc««iLtfrA^^-, ry 

R 2 *3£tfR 3 Ji, HCa»*fctt»4oT^ 

[0029] (I) tcfertSR 8 S*iffR 3 S 

/K n -^?7K sec -^^A\ tert -^VK 
2-^<^/P4fctt3 — 'V^vK 1 - 

fc, 7x^;K 2-, 3-&«fctM-^/K7*^/K 
2, 4-i^y^/W73i^/K 4-tert-^f/K 4 
-^nn7i-;K 4-/d^7x-;K 4 — 7:*xW 
- 1 -y (l^a^AO , 4 - (4' -7x^;v 

- 1 • -7x^/v) - 1 -y^^/u (by7x^y 

\ l -*3J:tf2— *-7?vK 7 -y^:/;* ^ 
/K 1 -TV^irxvK 2-7n 3- 
^!lU-;^fe5o n-r/pfcT/i^J; 

[00 3 0] *3BH0ttKtt* &&<DM&&* V- h& 
Klf-Xtt, x^r/«taot, C**) T^y 

[0 0 3 1] #«E©*jJfc<DJ8#rt±. *^*SStCi5®$ 



[0032] &&#mm*<omm#&&®<»&m&Mm 

LT/fivMbtvS) *«e*-5tt«tt. <fc<*nP>;h/c^ 

5 d fflfS r^fllf^/^g^ (c r o s s - i ink 
ed vinyl copolymer) J 

fltf>*ffl<g\ «*.tf5 0-H»9 9. 5B*%, #£L< 

fi8 0-9 9il%t Bfrifre/ tr^*»*fc«*L 

< £ t 2ffl©?Sttif=/wSS:#-r*JKy \f-Mk&V3<0 
/J>»g\ «*.tf»0. 5-8 011%, &£L<ttl0 

7^;vgry/K ^trx^uey^v, W-^-fy 

fh7-*5j:t;hy-^^^ y/i^v*:ny by 

j h\ t 9 y /v^r y ^ ^gg^r y y^;v 

K^ry/K tfK^ry/K 7^^^ry/K 
^»^ry/K i^ry;K a»hyry/K h 
yryyvhy^-^y u-h, r^^hBhyry 
^^^Kbyry/K yv»hyru/K n» n* 
-y^-u^-i^r^ y;ur^ k> n, n* -^^i^v- 

^^^U/^r^K, N, N* -xfi/y-^7^y/V 
K, hW~/Ul'y#l>y^ /Ky ^xyl/7y^7t 
^y-fea-zK s<>*^}) hy 

^— *5 £xfw*-nm#otf x J r y /v^-x^ itr 

#y trr;/^-r/»^dSfcSo 8Uia#m^flcic 

Wt, *0&fi^#0*tC. »JJ1^ by (r e s i 

n matrix) ©S*WttlHc:»#Lft^t«>ffi«) 

^ 5 ^%KT©fi^¥ffi SrWA t T fc J; v\ 
[0 0 3 3] *3SW<D-BlC*3V^rtt, fi^tt^u-h 
^JSa, tf-zi^irf^ *18ffl*ft^, *5±tH:©»«> 
ftlcW/cC^fi* (*») («») tt, Tfctt 
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[0 0 3 4] fi^fiv »3 5t:. j}4L 

< 1*4 5-8 5^ JEJCjf*L<H5 0-7 5t:©ttiB 

ft, 3«©*»#©*ft<fc 1 b*S 5 

tt, (4 - t --f^i^st 

— K S?- (2-3if-/v^^>/^) /<— *#*>?^*— * 

^n^hyA) s r;/tr;* (2, 4 -^f/W^n = 
MIA') , t-X?yw<— **S/t/<u— K 7^n^ 
Av*-***-f K\ ^^A/*-**^ h\ t -X 

5l»B*tt*»ctt. 1IUil0jHRtt»U*!k 

(xanthan gum) tt-frj** 
7>f K (b i osyn the t i c polysacc 
ha r i de) ] % #V (^7!);^f;vr^!) 

y y at ^ h\ *5±t«n*»fl 

a x -tf^y. jsj;(J5r;^y81, 1NH£ftH;t.tf!> 
>-»^*5 £ tHDML *5 J: p HMMHft&IIMfl *tf 

[ o o 3 6 ] 9m Ltzmft*&&m&mz, #* u < 

ft, $J0. 0 2~2mm©Kfflrt©tta"C*>o-Cd^o5p 
JSttS^O. 2-lmm<Dm£^fc£jB!S£>tf btf 6^) 

-x«, tto. i-»si2o. oas%*>&js. #*l< 

[0 0 3 7] HM&fc, *»WO«Klf-Xtt % 



5 0 fcV^ m*tfc/NB MRttlC rC-X (b e a 

d s) j ii, WMIftff*>bftft$*L. 3f 

[0 0 38] HRttfc* SWm^EJ&SrtT 5 fc&OzKtt 

mm&mztts i@*fc«^ti^±o^»^j. p h 

ftiOfcGrCfciv*. *WBtt. aj»LfcJ:5*tf-X 
[0 0 3 9] BSSW 

^ 3 -^An-fh7/h^> KSrSSJP Lfc3-tT~ 
yu^^^T-fe^AT-fe h ^£ 7 7* = fc:A;h^rtlltt«r 

yl^<y<^ % ^fl/^il^y/f/^hy (DI 

bk) ftjo*.fc. »io»raa#L^ w^j-efos 

[0 0 4 0] *tt««r3SSfc«e)K:, »>f *^**sJ:tf» 

■e, mi 5»*pH%a»eLfc. 

pHHi^4-C$>o^ 0 Rv>-C. TKIMk^hy^AWR* 
JD^Tffi^tC 7 <t 19 p Hl^ Lfc 0 

[0 04 1] ftvvc, SJ^^7^^*^7K^ffi(-. Wt» 

7 0 r pm-C*S^lC*#Sr*6*fco 

«r»4 5t;«CjD»Ufc. ¥S^t-X^^-f5^^« 

iR*ttfco- ftl 0»«JC 30rpmHl30rpm 
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higgle 2 0 r pm-3o^»a-ca«ttlC«»aKSri8 
flp£iir. ^UtJKy h (pot) ?a*Sr7 5t:ic^>o< 

[0 0 4 2] S^ittfCOicotiT, t-Xtt*U<JE 

*SrftSlLfc 0 :«^f*VM (dec an 

t) , tr-XSrift^^^7K0 3^S-ci-'rv^o 

■e, if— Xfcy***!'- (S OX H LET) ttffi^g 
■C, tf-X£j®»*lWiU Wfc*-rfV (oven) 

*u::fcvvt5 0t^«*Lfc. aa©Siic*5^t, ^ 
/W3zit>a, M % fti3J:tf^nA«r*#i-S**lttf-X 

[004 3] <«Jftaafc« 

[0 0 4 4] 3 - t^V^V^Tir^Tir h VPS! 

m 

■J- Ml ^ATtWt h*- h 3 0 8 g*5J;tfftfls^ 
hy^A30g$rl00ml7tfy (3A5H^6^ 
iCXeiftU^tO) tfn/W<VS^ 
P7-fK2 8 2ml (70%^, 3 0%/^7, 7tF 
^6 0 0mlir^>L^) SrjBTUft*6an*.fco 8S 



jattSriSSiyob/^V (800ml) lcJnx.T»B LT 
U SO^T^^i-^^T^JBET'Ch^ySr^^ 

[0 0 4 5] a^tt^U-hA»«g)g3t 
Z r (OBu) 4 • BuOH («f»"C3icofc) 3 0g*5 
J:tK3-lf=iA^<V^T** , A'T'fe h VI 5. 9 g £ 
^rfS^Kx ^^2 0 0 gSrSO^fco 



:l 5 3mmHgJCjo^T^5 OtStfTU 10. 

[0046] »»lf-X 
[004 7] ffl«<P«a 

5 0 0ml (Dx;H/y^t-77^3 (E r 1 e nm 
e y e r Flask) 1*14^^ h&mU&M 

LTStttLfc. RV^7^n>f/WN # -^f->rKPB*6»J 

© Htft » IB tW L -C »± 4 6 4 V \ 
[004 8] 











60. 3g 


2 9. 4 % 


Z r (OBu) 4 -BuOH 


3 2. 9 g 


15. 6 % 




6 1. 5 g 


3 0. 0 % 




2 8. 7 g 


14. 0 % 


*M V XfvHr h V (D I B K) 


2 0. 5 g 


1 0. 0% 




2. 0 g 


1. 0% 



[004 9] TKttffiCQg^ 
l^ffl^V h/Mmantle) *r«x.fc IDS' h/W>4 

E^^yH 2 O 



NaOH (50 



41:205. g 10 0% 

1 s»m*a*Mc«#L*u i 5»*fc 

pHSrW^fc (ASWi-«^4-Cfe5) o NaOH (5 
0%t$m) *m*.X (>5g) , pH*7t9«3WC* 

[0 0 5 0] 

2 8 3. 4 g 93.0% 
1 7 . 5 g 5.7% 

2 . 9 g 1.0% 

GEgfclT) 0. 3% 
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[0051] 

^4«#*tt*fc (7 0 r pm) o RWC, 
(0lf-Xi5^i-5©dS««T»#fc o 3 0 r pmfol 

o&amvi 3 o r pmoa**T?aBftica#a** 

©Lfco fi^iitffcojfcT, ^-X|S*L< SKIERS 



£ft : 3 0 3. 8 g 100% 

4S:fflv^-Ctf-X«r-r-rt^ 0 tf— XfcVy* 

*"M*fflLfc. &^T% tr-XSrWL, MBETT^j* 
[0 0 5 2] 3BK««c*5^"Ctt, R©«Kf*«Wfi Lfco 

DEGDVEH, ^xfl/y^J /U>?tf :=l/Kx— r 

/vt?*)5o dvbh, ^^A^y<yc*a. vba 



Si 

Mtttf-xoga 



1 

2 
3 
4 

5 

6 

7 
8 
9 

10* 

11 

12 

13 

14 

15 



DVBC%) DEGDVEONO X*U>(» VBA^ 

(B*p. ) 



22 
32 
15 
19 
19 
17 

22 

22 

19. 

22 

19 

29 

40 

41 

19 



0 


18 


38 


Zr=4 


0 


0 


38 


Zr=12 


0 


13 


54 


Zr=47 


0 


16 


46 


Zr=8 


0 


16 


46 


Zr=9 


3 


16 


46 


Zr=»5 


0 


18 


38 


Zr-9 


0 


18 


38 


Zr=15 


4 


18 


38 


Zr=5 


0 


19 


40 


0 


4 


18 


38 


Cu=.23 


4 


18 


38 


Zr-4.7 


2 


6 


38 


Zr=52 


2.1 


6.6 


40 


Fe=033 


4 


18 


37 


Hf=7.3 



[0 0 5 3] ft©*2f±, SfcffiLfcDVBCD, fefeJSEtr- 
X0>*3tt>*7*~* — (parameter) td^f-f- 



m Zr(» ««UJ)VB(56) 



9 

12 
13 



5.0 
4.7 
55 



19 
29 
40 



[0054] tt&oyfrm 



123m2/g 0.47cm3/g 151 A 

180m2/g 0.64cm3/g 135A 

330m2/g 070cm3/g 82A 

± (ove rhead) ^r^E-—^*— (mo n i tor) 
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-y ^ / -Arts £tf 1 - Kx # / -^£#16* <!:lTf 
[0 0 5 5] R^SIlfeWtt, ^3 = jrAOSftt'>i 

[oo5 6] gatwi 6 

RK^^2 23g (2. 5*M % 79J-)\>n% 
(0. 5^rt") , 43j;tf^*lt^=i^l>AlfnyW<^ 

v««t3 0g*, i»ft&> *5<fctfio-hu- 

(D^/Up—i/ 3— (10 — tray Oldersha 
w) #«;fr7At{§;ifc5 0 0ml 79^3KJD*.fc. 

&Vr\c£Z>bs BuOH©(E{k*8 0%j3J:t;ftK^ 
;l/^IK$>9 9%^U 0 
[0 0 5 7] £©*fl**©Zr«r#*fU *LT<1 
p pm(DZ r ££rEffiLfc 0 -<£>^$£ 

T^VhU *UT»K3i^*5J:tfBuOH«)iffeL 

[00 5 8] jHBWl 7 

S»xf ;l/2 1 4 g (2. . \-Y¥f>/*- A> 

86 g (0. 4 6^) , ^XXI^K^^^-^^ 

fl^w>mtz o g ^ mm. mmn, *5±m o 

- h V— */U9— v's — (10-tray Older 
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